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A conveyor for an implant (100) having at least

one cavity, including a conveying handle (400), a con-
veying cable (200), and a core wire (300). The conveying
cable (200) is a tubular body, a proximal end of the core
wire (300) is connected to the conveying handle (400),
and a distal end of the core wire (300) penetrates a distal
end of the conveying cable (200) from a proximal end of
the conveying cable (200); a first control (410) is provided
on the conveying handle (400), and when the implant
(100) is connected to the distal end of the conveying cable

100 200

(200), the first control (410) controls the distal end of the
core wire (300) to extend into the implant (100) to straight-
en the curved implant (100), or the first control (410) con-
trols the core wire (300) to withdraw from the implant
(100) to restore the implant (100) to a preset shape. The
conveyor can simply and conveniently load and release
the implant (100) on the conveyor, and can be used in
the entire implanting process including loading, convey-
ing, release, and recovery of the implant (100).
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Description
Field
[0001] The embodiments relate to the field of interven-

tional medicine, and in particular to a conveyor for an
implant having at least one cavity.

Background

[0002] Emphysema is a common disease, especially
in the elderly with a higher incidence rate. Statistically,
the survival rate of patients with end-stage emphysema
after 5 years of disease is less than 50%. Traditionally,
the medical treatment of emphysema includes oxygen
inhalation, prevention of pulmonary infection, bronchos-
pasmolysis and the like, but the curative effect is quite
limited. Surgical treatment is mainly based on lung vol-
ume reduction surgery by delivering a lung volume re-
duction implant to a target region of the lungs of a human
or animal body by means of a conveyor and releasing it,
thereby compressing lung tissue and further reducing
lung volume.

[0003] Sincetheimplantiscurled and has certain elas-
ticity in a natural state, each curled part of the implant
can be constrained into a linear shape by external force
so as tobe conveyed to the lungs of a human or an animal
body for release. However, when an implant is loaded
by an existing conveyor, the curled implant needs to be
placed into a tubular preloading device for auxiliary load-
ing, which is complicated in the operation and needs an
auxiliary tool.

Summary

[0004] Therefore, itis necessary to provide a conveyor
to simply and conveniently load and release an implant,
aiming at the technical problem that the existing convey-
ors have complicated operation in loading an implant and
require auxiliary tools.

[0005] Thus, embodiments include a conveyor for an
implant having at least one cavity, including a conveying
handle, a conveying cable and a core wire, the conveying
cable being a tubular body, a proximal end of the core
wire being connected to the conveying handle, and a
distal end of the core wire penetrating through a distal
end of the conveying cable from a proximal end of the
conveying cable, where a first control is provided on the
conveying handle, and when the implant is connected to
the distal end of the conveying cable, the first control
controls the distal end of the core wire to extend into the
implant to straighten the implant of a preset shape, or
the first control controls the core wire to withdraw from
the implant to restore the implant to the preset shape.
[0006] In one embodiment, where the first control in-
cludes a first key and a guide rail, and the first key is
sleeved outside the guide rail and is slidable along an
axial direction of the guide rail, and the proximal end of
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the core wire is connected to the first key.

[0007] In one embodiment, where the portion of the
first key in contact with the guide rail is provided with a
ball member, and a plurality of first protrusions are pro-
vided at intervals along an axial direction of the guide rail
on at least a surface of the guide rail in contact with the
first key, and the ball member cooperates with the first
protrusions to make a sound when the first key slides
along the guide rail.

[0008] In one embodiment, where the conveying han-
dleis further provided with a second control, and the core
wire cannot move relative to the conveying cable in the
conveying cable when the core wire is locked by the sec-
ond control; when the core wire is unlocked by the second
control, the core wire can be controlled to move relative
to the conveying cable in the conveying cable through
the first control.

[0009] In one embodiment, where the second control
includes a knob, a locking seat and a locking block, and
the locking seat is an annular body having an opening,
and the core wire extends through the locking seat, and
the locking block can extend into the locking seat from
the opening, and the knob is an annular body and sleeved
outside both the locking seat and the locking block; the
knob includes a first rotating area and a second rotating
area which are connected, an inner diameter of the first
rotating area is larger than an inner diameter of the sec-
ond rotating area, and when the knob is rotated to make
the locking block contact with an inner wall of the second
rotating area, the locking block locks the core wire on an
inner wall of the locking seat; when the knob is rotated
so that one end of the locking block which is far away
from the core wire corresponds to an inner wall of the
first rotating area, no interaction force exists between the
core wire and the locking seat.

[0010] In one embodiment, where the conveying han-
dle is further provided with a third control, the distal end
of the core wire is always closer to the distal end of the
implant than the distal end of the conveying cable when
the third control is in a locked state and the first control
controls the core wire to move within the implant; when
the third controlis in an unlocked state and the first control
controls the core wire to be completely extracted out from
the implant, the implant is released and in the preset
shape.

[0011] In one embodiment, where the third control in-
cludes a second key, a prying section and a first elastic
component, and one end of the prying section abuts
against the second key and the other end is connected
to one end of the first elastic component, and the other
end of the first elastic component is fixed on an inner wall
of the conveying handle, and a prying fulcrum of the pry-
ing section is fixed on the inner wall of the conveying
handle; when the second key is not pressed, the first
elastic component is in a compression state, and the end
of the prying section connected to the first elastic com-
ponent blocks the first control from controlling the core
wire to move towards the proximal end of the conveying
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handle under an anti-compression effect of the first elas-
tic component; and when the second key is pressed, the
end of the prying section connected to the first elastic
component is pried to further compress the first elastic
component so as to release the restriction of the third
control on the first control to control the movement of the
core wire towards the proximal end of the conveying han-
dle.

[0012] In one embodiment, where the conveying han-
dle is further provided with a fourth control and a plurality
of gears, the maximum distance that the distal end of the
core wire is controlled by the first control to pass out of
the distal end of the conveying cable is defined when the
fourth control coordinates with the gears.

[0013] In one embodiment, where for each of the
gears, a second protrusion is correspondingly provided
on an inner wall of the conveying handle, and the fourth
control includes a third key, a clamping block and a lim-
iting block, and the clamping block is provided with first
grooves cooperating with the second protrusions, and
one side, opposite to the first grooves, of the clamping
block is provided with a plurality of second grooves, and
one side of the limiting block is provided with third pro-
trusions cooperating with the second grooves, and the
distal end of the other side of the limiting block is provided
with a fourth protrusion, and the clamping block is con-
nected to the limiting block through at least one second
elastic component; when the third key is not pressed, the
second protrusions are clamped with the first grooves;
when the third key is pressed until the second protrusions
are extracted from the first grooves, the second grooves
of the clamping block are clamped with the third protru-
sions of the limiting block, and the clamping block and
the limiting block move along with the movement of the
third key.

[0014] In one embodiment, where the fourth control
includes a fourth key and a gear baseboard, and the mid-
dle of the fourth key is fixed on the conveying handle;
two ends of one side, opposite to the gear baseboard, of
the fourth key are respectively provided with a limiting
boss, and one side, opposite to the fourth key, of the gear
baseboard is provided with at least two third grooves,
and the fourth key is connected to the gear baseboard
through a limiting member cooperating with the third
grooves; and the fourth key limits a distance that the core
wire is controlled by the first control to pass out of the
distal end of the conveying cable by controlling the match-
ing of the limiting member with different third grooves.
[0015] In one embodiment, where the limiting member
includes a fixing tube, a third elastic component and a
ball, and one end of the fixing tube is fixed on the fourth
key and positioned between the two limiting bosses, and
the third elastic component is received in the fixing tube,
with one end connected to the fourth key and the other
end connected to the ball; and the third elasticcomponent
is in a compressed state, so that the ball is pressed
against the third grooves of the gear baseboard and par-
tially received in the fixing tube.
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[0016] In one embodiment, where the limiting member
includes a blind tube and a fourth elastic component, and
the bottom of the blind tube is bulb-shaped, and the fourth
elastic component is partially received in the blind tube,
and one end of the fourth elastic component received in
the blind tube is connected to the bottom of the blind tube,
and the other end is connected to the fourth key.
[0017] In the conveyor, when the implant having at
least one cavity is connected to the distal end of the con-
veying cable, the first control controls the distal end of
the core wire to extend into the implant to straighten the
implant with a preset shape, or the first control controls
the core wire to withdraw from the implant to release the
straightened implant and enable the implant to restore
the preset shape, and the movement of the core wire in
a channel formed after the conveying cable and the im-
plant are connected is controlled through the first control,
so that the conveyor can simply and conveniently load
andrelease the implant on the conveyor without any other
auxiliary tool required, and can be used in the entire im-
plantating process of loading, conveying, release and re-
covery the implant.

Brief Description of the Drawings
[0018]

FIG. 1isa structural schematic diagram of animplant
to be conveyed by a conveyor of embodiment 1;
FIG. 2 is a side sectional view of a connector of the
implant in FIG. 1;

FIG. 3 is a structural schematic diagram of a con-
veying cable of the conveyor of embodiment 1;
FIG. 4 is a side sectional view of a closing-in steel
bushing of the conveying cable in FIG. 3;

FIG. 5 is a structural schematic diagram of a core
wire of the conveyor of embodiment 1;

FIG. 6 is a schematic diagram of the conveying cable
of the conveyor of embodiment 1 when not connect-
ed to the implant;

FIG. 7 is a partial schematic diagram of the conveyor
in embodiment 1 when the connector of the implant
is inserted into the closing-in steel bushing of the
conveying cable;

FIG. 8 is a partial schematic diagram of the conveyor
in embodiment 1 when the connector of the implant
is inserted into and connected to the closing-in steel
bushing of the conveying cable;

FIG. 9 is a schematic diagram showing the appear-
ance of the conveyor in embodiment 1 after being
connected to the implant;

FIG. 10 is a schematic diagram of the conveyor in
embodiment 1 when the implantis straightened from
a curled shape to a straight line;

FIG. 11 is a structural schematic diagram of a first
control of the conveyor of embodiment 1;

FIG. 12 is an assembling exploded diagram of the
conveyor of embodiment 1;



5 EP 3 733 094 A1 6

FIG. 13 is a schematic diagram when a ball member
of the first key of the conveyor of embodiment 1 co-
ordinates with a guide rail;

FIG. 14 is a front sectional diagram of a second con-
trol of the conveyor of embodiment 1;

FIG. 15 is a side sectional diagram of a conveying
handle of the conveyor of embodiment 1;

FIG. 16 is a partial schematic diagram showing the
appearance of the conveyor of embodiment 1 in
which gears are provided;

FIG. 17 is a schematic diagram of a fourth control of
the conveyor of embodiment 1;

FIG. 18 is a schematic diagram of the fourth control
of the conveyor of embodiment 1 when selecting one
of the gears;

FIG. 19 is a schematic diagram of the fourth control
after a third key is pressed in FIG. 18;

FIG. 20 is a schematic diagram of the fourth control
of the conveyor of embodiment 1 when selecting an-
other gear;

FIG. 21 is a schematic diagram of the fourth control
after the third key is pressed in FIG. 20;

FIG. 22 is a schematic diagram of the fourth control
of the conveyor of embodiment 2 when selecting the
leftmost gear;

FIG. 23 is a schematic diagram of the fourth control
of the conveyor of embodiment 2 when selecting the
intermediate gear;

FIG. 24 is a schematic diagram of the fourth control
of the conveyor of embodiment 2 when selecting the
rightmost gear.

Detailed Description of Embodiments

[0019] In order to make the purposes, technical solu-
tions, and advantages of the embodiments more fully ap-
parent, further details are set forth with reference to the
accompanying drawings and embodiments. It can be ap-
preciated that the embodiments described herein are
merely illustrative and are not intended to be limiting.
[0020] It can be noted that in the field of interventional
medicine, an end of the instrument that is closer to an
operator is generally referred to as a proximal end of the
instrument, another end of the instrument that is farther
from the operator is referred to as a distal end of the
instrument, and the distal and proximal ends of various
components of the instrument are defined in the same
manner.

[0021] Hereinafter, technical solutions will be de-
scribed in further detail with reference to specific embod-
iments.

Embodiment 1

[0022] According to embodiment 1, a conveyor for an
implant having at least one cavity includes a conveying
handle, a conveying cable and a core wire, the conveying
cable being a tubular body, a proximal end of the core
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wire being connected to the conveying handle, a distal
end of the core wire penetrating a distal end of the con-
veying cable from a proximal end of the conveying cable.
The implant may be a lung volume reduction implant, and
after implantation and release of the implant into the lung
by the conveyor, the implant returns from a straight line
in the conveying state to a preset shape in a natural state,
thereby compressing lung tissue and further reducing
lung volume. For example, the preset shape is a curled
shape.

[0023] Referring to FIG. 1, the implant 100 in embod-
iment 1 includes an implant matrix 110 and a connector
120. The implant matrix 110 is a spatially geometrically
curled body in its natural state. The implant matrix 110
is shaped into a spatially geometrically curled body from
a memory alloy tube, such as a nickel-titanium tube, by
laser cutting, heat treatment, or other processes. Since
the memory alloy is super-elastic and the implant matrix
110 is a hollow tubular body, the implant matrix 110 can
be straightened from a curled state to a straight state
after alinear metal wire having a certain bending strength
is inserted into the implant matrix 110, and the implant
matrix 110 returns to the curled state in the natural state
from the straight state after the metal wire is withdrawn.
[0024] Referring to FIG. 2, the connector 120 of the
implant 100 is a hollow tubular body made of a biocom-
patible metal or polymer material by machining, 3D print-
ing, powder metallurgy, die-casting, or the like. The im-
plant matrix 110 and the connector 120 may be connect-
ed by an interference fit, laser welding, bonding, or the
like. A proximal end of the connector 120 is bulbous as
an example so as to facilitate the insertion into a closing-
in steel bushing 210 of the conveying cable 200.

[0025] Referring to FIG. 3, the conveying cable 200
includes, from the distal end to the proximal end, the clos-
ing-in steel bushing 210, a grinding section 220, a spring
tube 230, a connecting tube 240, and a nozzle 250. The
closing-in steel bushing 210is formed into a tubular struc-
ture from a metal material by machining, and reference
is made to FIG. 4, which is a cross-sectional diagram
taken along an axial direction thereof, and has several
steps and rounded chamfers at both ends. A clamping
head 211 is provided inside the closing-in steel bushing
210, and the clamping head 211 is made of a super-
elastic alloy material through machining and heat setting.
The clamping head 211 includes afirst clamping rod 2111
and a second clamping rod 2112, the distal ends of the
first clamping rod 2111 and the second clamping rod
2112 are close to each other in an initial state, the prox-
imal ends of the first clamping rod 2111 and the second
clamping rod 2112 are respectively fixed on an inner wall
of the closing-in steel bushing 210, and a maximum outer
diameter of the whole formed by the first clamping rod
2111 and the second clamping rod 2112 in the initial state
(that is, without external force) is smaller than an inner
diameter of a proximal end of a tubular body of the con-
nector 120 of the implant 100. The wall thickness of the
grinding section 220 is less than the wall thickness of the
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spring tube 230, enabling a tubular body at the distal end
ofthe conveying cable 200 to be more flexible to enhance
the pass-through performance of the conveying cable
200. The spring tube 230 is formed by winding a plurality
of stainless steel wires. The connecting tube 240 may be
made of an off-the-shelf metal tube or a polymer tube by
machining, an inner diameter of which is greater than a
maximum outer diameter of the core wire. The nozzle
250 is an injection molded member or a hardware rubber-
coated member, and a proximal end of the nozzle 250 is
provided with a connecting base 251 to connect the con-
veying cable 200 and the conveying handle together.
One or more sections of 5-50mm colored marking tape
260 are provided on the spring tube 230, a distance be-
tween the marking tape 260 and the distal end of the
conveying cable 200 being 400-900mm. The spring tube
230 may be blackened or blued to form the marking tape
260, or a section of colored polymer material may be
attached by adhesive or hot melt for marking to indicate
to an operator the length of the conveying cable 200 into
a human or animal body.

[0026] Referring to FIG. 5, the core wire 300 includes
a metal rod 310 and a reinforcing tube 320, and the re-
inforcing tube 320 is sleeved on a proximal end section
of the metal rod 310. In order for the core wire 300 to
better support the implant 100 from being curled to being
straight, a guide section 311 having a bending resistance
gradually increased from an intermediate section to both
ends may be provided at a distal end of the core wire
300. A diameter of a distal end of the guide section 311
is the same as a diameter of a main body portion of the
core wire 300, the diameter of the distal end of the guide
section 311 to the intermediate section of the guide sec-
tion 311 is gradually reduced, and the diameter of the
intermediate section of the guide section 311 to a prox-
imal end of the guide section 311 is gradually increased
until the diameter is increased to be the same as the
diameter of the main body portion of the core wire 300.
The reinforcing tube 320 is sleeved on the proximal end
section of the metal rod 310 to reinforce the strength of
the proximal end section of the metal rod 310, and is
usually made of a metal tube or a polymer tube. The
metal rod 310 and the reinforcing tube 320 can be con-
nected by welding or bonding, where a diameter of the
metal rod 310 is 0.5-1.5mm, and an outer diameter of
the reinforcing tube is 0.8-2.5mm.

[0027] Referring collectively to FIGs. 6-8, the connec-
tor 120 is inserted into the closing-in steel bushing 210
and the connection of the implant 100 to the conveying
cable 200 is achieved after the core wire 300 passes out
of the distal end of the conveying cable 200. At this time,
the core wire 300 respectively distracts the first clamping
rod 2111 and the second clamping rod 2112 towards the
inner wall of the closing-in steel bushing 210, and the
first clamping rod 2111 and the second clamping rod
2112 constitute an outer diameter larger than an inner
diameter of the proximal end of the tubular body of the
connector 120 of the implant 100 but smaller than the
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inner diameter of the distal end of the tubular body. There-
after, the core wire 300 is controlled to continue to pen-
etrate into the implant 100 so that the implant 100 can
be changed from a curled shape to a straight shape.
[0028] ReferringcollectivelytoFIGs.9-10, aconveying
handle 400 of embodiment 1 is provided with a first con-
trol 410 that controls the distal end of the core wire 300
(not shown) to extend into the implant 100 to straighten
the curled implant 100 when the hollow implant 100 is
connected to the distal end of the conveying cable 200,
thereby enabling the loading of the implant 100 on the
conveyor. The first control 410 can further control the
withdrawal of the core wire 300 from the implant 100 to
release the straightened implant 100 and restore the im-
plant 100 to the curled shape, thereby effecting the re-
lease of the implant 100 at a target lesion. For example,
referring to FIG. 11, the first control 410 includes a first
key 411 and a guide rail 412 which is a hollow body com-
posed of upper and lower rods. The first key 411 is
sleeved on an outer side of the guide rail 412 and is axially
slidable along the guide rail 412, and the proximal end
of the core wire 300 extends from a distal end of the guide
rail 412 into an interior of the guide rail 412 and is con-
nected to the first key 411. The core wire 300 and the
firstkey 411 may be press-connected by a screw, or fixed
together by welding or bonding. A linear motion mode of
the first key 411 on the guide rail 412 may be a screw-
nut mechanism or a rack-and-pinion mechanism, etc.,
which is not limited herein. An exploded view of the as-
sembly of the conveying handle 400 with the core wire
300 and the conveying cable 200 is shown in FIG. 12. It
can be appreciated that in other embodiments, the guide
rail 412 may consist of only one rod, or the guide rail 412
may be a tubular hollow body.

[0029] By controlling the travel of the core wire 300 in
the channel formed by the connection of the conveying
cable 200 with the implant 100, the first control 410 pro-
vided on the conveyor can simply and conveniently re-
alize the loading and releasing of the implant 100 on the
conveyor, and can be used in the entire implantation
process of loading, conveying, releasing and recovering
the implant 100. The implant 100 can be loaded without
an aid of otherloading tools, and the loading of the implant
100 can be accomplished by simply inserting the con-
nector 120 of the implant 100 into the closing-in steel
bushing 210 of the conveying cable 200, and then con-
trolling the insertion of the core wire 300 into the implant
100 through the first control 410. The loaded implant 100
is constrained into a straight line by the core wire 300 so
that the conveying of the implant 100 can be continued
by the conveyor. After the implant 100 is conveyed to a
targetlocation, the release of the implant 100 is achieved
by controlling the withdrawal of the core wire 300 from
the implant 100 into the conveying cable 200 via the first
control 410. When the implant 100 is to be retrieved, the
connector 120 of the implant 100 may be inserted into
the closing-in steel bushing 210 of the conveying cable
200 by other means, and then the core wire 300 may be
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controlled by the first control 410 to be inserted into the
implant 100 so that the implant 100 is in a straight line,
and the implant 100 may be retrieved by withdrawing the
conveyor.

[0030] Further, referring to FIG. 13, the portion of the
first key 411 in contact with the guide rail 412 is provided
with a ball member 4111, which is a ball as an example,
and a plurality of first protrusions 4121 are provided at
intervals along the axial direction of the guide rail 412 on
at least the surface of the guide rail 412 in contact with
the first key 411, and when the first key 411 slides along
the guide rail 412, the ball member 4111 cooperates with
the first protrusions 4121 to make a sound, so that the
use experience of operating the conveying handle can
be improved.

[0031] For example, the conveying handle 400 in the
embodiment is further provided with a second control
420, and when the second control 420 controls the core
wire 300 to be static relative to the conveying handle 400,
the core wire 300 cannot move in the conveying cable
200, and the core wire 300 is in a locked state; when the
second control 420 does not control the core wire 300 to
be static relative to the conveying handle 400, the core
wire 300 is in an unlocked state, where upon the core
wire 300 can be controlled to move relative to the con-
veying handle 400 in the conveying cable 200 by the first
control 410.

[0032] Forexample, referring collectively to FIG. 9 and
FIG. 14, the second control 420 includes a knob 421, a
locking seat 422 which is a ring-shaped body having an
opening 4221 on a side surface and through whose cavity
the core wire 300 passes, and a locking block 423 which
extends from the opening 4221 into the locking seat 422,
the knob 421 being an annular body and sleeved outside
both the locking seat 422 and the locking block 423. The
knob 421 includes afirst rotating area 4211 and a second
rotating area 4212 (not shown, namely, a portion of the
knob 421 except for the first rotating area 4211) which
are connected, and an inner diameter of the first rotating
area 4211 is larger than an inner diameter of the second
rotating area 4212 on the basis of a circle center of the
knob 421. When the knob 421 is rotated to make the
locking block 423 contact with an inner wall of the second
rotating area 4212, the core wire 300 is locked on an
inner wall of the locking seat 422 by the locking block
423, and when the knob 421 is rotated to make an end
of the locking block 423 far away from the core wire 300
correspond to an inner wall of the first rotating area 4211,
there is no interaction force between the core wire 300
and the locking seat 422, that is, the core wire 300 and
the locking seat 422 are in contactbut have nointeraction
force with each other, or the core wire 300 is completely
separated from the locking seat 422.

[0033] Referring to FIG. 9 again, the second control
420 is provided at the distal end of the conveying handle
400 with a mark 424 and a mark 425 provided at the
position closer to knob 421 on the conveying handle 400
and with a mark 426 provided on the knob 421. When
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the knob 421 is rotated until the mark 426 on the knob
421 is aligned with the mark 424 on the conveying handle
400, the core wire 300 is bound between the inner wall
of the locking seat 422 and the locking block 423, and
the core wire 300 needs to move against the frictional
force generated by the pressing of the inner wall of the
locking seat 422 and the locking block 423 against the
core wire 300, so that the core wire 300 is locked on the
inner wall of the locking seat 422 by the locking block
423, where upon the core wire 300 (not shown) cannot
move within the conveying cable 200 through the first
control 410. When the knob 421 is rotated until the mark
426 on the knob 421 is aligned with the mark 425 on the
conveying handle 400, the core wire 300 is released from
the restraint between the inner wall of the locking seat
422 and thelocking block 423, where upon the movement
of the core wire 300 within the conveying cable 200 can
be controlled by the first control 410.

[0034] By providing the second control 420 on the con-
veying handle 400, it is ensured that the implant 100 is
continuously kept in a straight line after being straight-
ened by the core wire 300, so that the safe conveying of
the implant 100 by the conveyor is facilitated, and early
release of the implant 100 when the implant 100 does
not reach a designated position due to misoperation dur-
ing conveying is avoided.

[0035] It can be appreciated that, in other embodi-
ments, the second control 420 may not be provided on
the conveying handle 400, so long as the first control 410
can control the movement of the core wire 300.

[0036] Forexample, in the embodiment, a third control
430 is further provided on the conveying handle 400, and
when the first control 410 controls the core wire 300 to
move within the implant 100, the distal end of the core
wire 300 is closer to the distal end of the implant 100 than
the distal end of the conveying cable 200, whereupon
the implant 100 cannot be released, and the third control
430 is initially locked; when the third control 430 is oper-
ated to enable the first control 410 to control the complete
withdrawal of the core wire 300 from the implant 100, the
third control 430 is in an unlocked state, and the implant
100 is released and curled. The third control 430 may
operated to allow it to switch between a locked state and
an unlocked state.

[0037] For example, referring to FIG. 15, the third con-
trol 430 includes a second key 431, a prying section 432
and a first elastic component 433. One end of the prying
section 432 abuts against the second key 431, and the
other end thereof is connected to one end of the first
elastic component 433, and the other end of the elastic
component 433 is fixed on the inner wall of the conveying
handle 400, and a prying fulcrum 4321 of the prying sec-
tion 432 is fixed on the inner wall of the conveying handle
400; when the second key 431 is not pressed, the first
elastic component 433 is in a compressed state, and one
end of the prying section 432 connected to the first elastic
component 433 blocks the first control 410 (not shown)
from controlling the core wire 300 (not shown) to move
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towards the proximal end of the conveying handle 400
under the anti-compression effect of the first elastic com-
ponent 433; and when the second key 431 is pressed,
one end of the prying section 432 connected to the first
elastic component 433 is pried to move towards the inner
wall of the conveying handle 400 and further compress
the first elastic component 433, thereby releasing the re-
striction of the third control 430 on the first control 410 to
control the movement of the core wire 300 towards the
proximal end of the conveying handle 400. The first elas-
tic component 433 is a spring as an example.

[0038] When the second key 431 is not pressed, the
third control 430 is in a locked state, and one end of the
prying section 432 connected to the first elastic compo-
nent 433 is pressed against the guide rail 412 of the first
control 410 under the anti-compression effect of the first
elastic component 433, so that the movement of the first
key 411 towards the proximal end is prevented, where
upon the first key 411 cannot move to the terminal posi-
tion of the proximal end of the guide rail 412 along the
guide rail 412, such that the core wire 300 cannot move
to the terminal position of the proximal end of the guide
rail 412 along with the first key 411, and the terminal
position of the proximal end of the guide rail 412 is the
farthest point where the proximal end of the core wire
300 moves proximally in the axial direction, and the im-
plant 100 can be released only if the proximal end of the
core wire 300 reaches the terminal position of the prox-
imal end of the guide rail 412, i.e., the core wire 300 is
completely withdrawn from the implant 100. Before the
proximal end of the core wire 300 reaches the terminal
position of the proximal end of the guide rail 412, i.e.,
when the core wire 300 has not been completely with-
drawn from the implant 100, operation may still continue
to straighten the implant 100 by sliding the first key 411
towards the distal end.

[0039] When the second key 431 is pressed until one
end of the prying section 432 connected to the first elastic
component 433 moves towards the inner wall of the con-
veying handle 400 and no longer obstructs the axial
movement of the first key 411, the third control 430 is in
the unlocked state, and a fifth elastic component 434
provided inside the conveying handle 400 and connected
to the second key 431 is compressed, meanwhile the
second key 431 pushes one end of the prying section
432 connected to the second key 431 to move in the
direction away from the second key 431. Under an action
of the prying fulcrum 4321, the end of the prying section
432 connected to the first elastic component 433 moves
in the direction away from the guide rail 412 so as to
release the obstruction of the movement of the first key
411 towards the proximal end, where upon the first key
411 can drive the core wire 300 to move to the terminal
position of the proximal end of the guide rail 412, so as
to release the connector 120 of the implant 100 from be-
ing connected to the closing-in steel bushing 210 of the
conveying cable 200 and further release the implant 100.
After releasing the second key 431, the fifth elastic com-
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ponent 434 returns and drives the second key 431 to
move to a position before being pressed. The fifth elastic
component 434 is a spring as an example.

[0040] It can be noted that a distance L1 between the
end of the prying section 432 connected to the first elastic
component 433 and the terminal of the proximal end of
the guide rail 412 may be determined according to a min-
imum distance L2 of the movement of the core wire 300
in the process of changing the connector 120 of the im-
plant 100 and the closing-in steel bushing 210 of the con-
veying cable 200 from a connected state to a disconnect-
ed state, and L1 is greater than or equal to L2.

[0041] The third control 430 is provided on the convey-
ing handle 400 to limit the farthest position of the core
wire 300 towards the proximal end when the implant 100
is not released, thereby avoiding the release of the im-
plant 100 due to misoperation when the implant 100 is
not confirmed to be released, and only when the third
control 430 is in an unlocked state can the implant 100
be released successfully, which improves the safety of
the implant 100 during the implantation process.

[0042] It can be appreciated that, in other embodi-
ments, the third control 430 may not be provided on the
conveying handle 400, so long as the first control 410
can control the movement of the core wire 300.

[0043] Further, a fourth control 440 and a plurality of
gears 451 are provided on the conveying handle 400,
where different gears 451 are at different distances from
the terminal of the distal end of the conveying handle
400, and the fourth control 440 is configured to select an
appropriate gear 451 to define the maximum distance
that the distal end of the core wire 300 passes out of the
distal end of the conveying cable 200.

[0044] Since the anatomical structure of a human lung
is relatively complicated, there are correspondingly a plu-
rality of implants 100 of different sizes, the implants 100
of the different sizes vary in lengths after the implants
100 are straightened out from a spatial curled shape, and
the lengths after being straightened out are generally
50-200mm. Different gears 451 are provided on the con-
veying handle 400, and when the fourth control 440 co-
ordinates with a certain gear 451, the maximum distance
of the distal end of the core wire 300 being controlled by
the first control 410 to pass out of the distal end of the
conveying cable 200 is defined, so as to make the con-
veyor only load the implants 100 matched with the cor-
responding gears 451 according to the difference of the
gears 451 set on conveyor.

[0045] For example, referring collectively to FIGs.
16-18, for each gear 451 provided on the conveying han-
dle 400, a second protrusion 452 is provided on the inner
wall of the conveying handle 400, the fourth control 440
(not shown) includes a third key 441, a clamping block
442 and a limiting block 443, and the clamping block 442
is provided with first grooves 4421 cooperating with the
second protrusions 452, and a plurality of second
grooves 4422 are provided on one side, opposite to the
first grooves 4421, of the clamping block 442. Third pro-
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trusions 4431 matching with the second grooves 4422
are provided on one side of the limiting block 443, and a
fourth protrusion 4432 is provided at the distal end of the
other side of the limiting block 443, and the clamping
block 442 and the limiting block 443 are connected
through at least one second elastic component 444. For
example, the conveying handle 400 is provided with three
gears 451, and correspondingly, the inner wall of the con-
veying handle 400 is provided with three second protru-
sions 452. For example, the clamping block 442 is pro-
vided with four second grooves 4422, and the limiting
block 443 is provided with two third protrusions 4431,
and the clamping block 442 and the limiting block 443
are connected through two second elastic components
444, and the second elastic components 444 and the
third protrusions 4431 are provided at intervals, and one
end of the second elastic components 444 is connected
to the limiting block 443 while the other end is vertically
fixed in the second grooves 4422 in the clamping block
442 that does not need to cooperate with the third pro-
trusions 4431. The fourth protrusion provided on the lim-
iting block 443 is provided at the distal end of the limiting
block 443 and pressed against the distal end of the guide
rail 412 to block the movement of the first key 411 (not
shown) towards the distal end as an example. The sec-
ond elastic component 444 is a spring as an example.
[0046] An elongated opening 445 is provided at the
proximal end of the conveying handle 400 (not shown),
and different gears 451 are provided at the axial edges
of the opening 445, respectively. The top of the third key
441 is positioned above the opening 445 at a distance
from the opening 445, and the bottom of the third key
441 extends into the opening 445 and is connected to
the clamping block 442 in a snap connection or an ad-
hesive connection, and so on. The third key 441, con-
nected to the clamping block 442, moves axially along
the opening 445 as a whole.

[0047] When the third key 441 is not pressed, the sec-
ond elastic components 444 are in a compressed state,
and the second protrusions 452 are engaged with the
first grooves 4421 under an anti-compression action of
the second elastic components 444, so that the gear 451
corresponding to the engaged second protrusions 452
is selected. Referring to FIG. 19, when the third key 441
is pressed until the second protrusions 452 withdraw from
the first grooves 4421, the second grooves 4422 of the
clamping block 442 are engaged with the third protru-
sions 4431 of the limiting block 443, and both the clamp-
ing block 442 and the limiting block 443 move along with
the third key 441. Referring collectively to FIG. 20- FIG.
21, when the clamping block 442 and the limiting block
443 move to the position of the second protrusions 452
corresponding to the currently selected gear 451 as the
third key 441 moves, and the first grooves 4421 and the
currentsecond protrusions 452 are engaged after releas-
ing the third key 441, so that the gear 451 is successfully
changed through the fourth control 440, that is, the max-
imum distance that the distal end of the core wire 300
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passes out of the distal end of the conveying cable 200
is redefined.

[0048] Itcanbe appreciatedthatwhenthe farthestgear
451 is selected, the maximum distance that the distal end
of the core wire 300 passes out of the distal end of the
conveying cable 200 is greatest compared to the other
gears 451, corresponding to the implant 100 with the
maximum specification that can be loaded; when the
nearest gear 451 is selected, the maximum distance that
the distal end of the core wire 300 passes out of the distal
end of the conveying cable 200 is the smallest compared
to the other gears 451, corresponding to the implant 100
with the minimum specification that can be loaded.
[0049] It can be appreciated that in other embodi-
ments, the fourth control 440 may not be provided on the
conveying handle 400, so long as the first control 410
can control the movement of the core wire 300.

[0050] It can be appreciated that the implant having at
least one cavity for conveying in the disclosure may also
be a spring coil for conveying to embolism, and is not
limited to the implant for lung volume reduction in this
embodiment, so long as the conveyed implant is straight-
ened by the core wire during conveying and curled after
release.

Embodiment 2

[0051] The same parts as those of embodiment 1 in
embodiment 2 will not be described in detail herein. Re-
ferring to FIG. 22, the difference is mainly that the fourth
control 440 includes a fourth key 446 and a gear base-
board 447, and the middle of the fourth key 446 is fixed
on the conveying handle 400 (not shown), and both ends
of one side, opposite to the gear baseboard 447, of the
fourth key 446 are respectively provided with a limiting
boss 4461. One side, opposite to the fourth key 446, of
the gear baseboard 447 is provided with at least two third
grooves 4471, and the fourth key 446 is connected to the
gear baseboard 447 through a limiting member 4462 co-
operating with the third grooves 4471; the fourth key 446
limits the distance that the core wire 300 (not shown) is
controlled by the first control 410 (not shown) to pass out
of the distal end of the conveying cable 200 (not shown)
by controlling the matching of the limiting member 4462
with the different third grooves 4471.

[0052] In one embodiment, an opening is provided at
the proximal end of the conveying handle 400, and two
different gears are provided at the axial edge of the open-
ing and distributed at the proximal and distal ends of the
opening, respectively. The top of the fourth key 446 is
positioned above the opening at a distance from the
opening, and the bottom of the fourth key 446 extends
into the opening to be cooperatively connected to the
gear baseboard 447. Three adjacent third grooves 4471
are provided on the gear baseboard 447. Referring to
FIG. 23, the limiting member 4462 (not shown) includes
afixing tube 44621, a third elastic component 44622, and
a ball 44623. One end of the fixing tube 44621 is fixed
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on the fourth key 446 and positioned in the middle of two
limiting bosses 4461. The third elastic component 44622
is received in the fixing tube 44621, with one end con-
nected to the fourth key 446, and the other end connected
to the ball 44623. The third elastic component 44622 is
in a compressed state such that when the limiting mem-
ber 4462 is connected to the gear baseboard 447, the
ball 44623 is pressed against the third grooves 4471 of
the gear baseboard 447 and is partially received in the
fixing tube 44621. The third elastic component 44622 is
a spring as an example.

[0053] Referringto FIG. 22 again, when the ball 44623
is pressed against in the leftmost third groove 4471, the
limiting boss 4461 on the left side is higher than the lim-
iting boss 4461 on the right side, and the limiting boss
4461 ontheright side blocks the firstkey 411 from moving
towards the distal end along the guide rail 412 (not
shown). That is, when the first key 411 moves to the
position contacted with the limiting boss 4461 on the right
side, the core wire 300 (not shown) is positioned farthest
from the distal end of the conveying cable 200 (not
shown). An implant 100 with the minimum specification
may be loaded at the current gear.

[0054] Referringto FIG. 23 again, when the ball 44623
is pressed against the third groove 4471 of the middle
position, the limiting boss 4461 on the left side is identical
as the height of the limiting boss 4461 on the right side,
and the limiting boss 4461 on the left side and the limiting
boss on the right side 4461 fail to block the movement
of the first key 411 towards the distal end along the guide
rail 412 (not shown). Where upon the farthest position at
which the core wire 300 (not shown) can pass out of the
distal end of the conveying cable 200 (not shown) is de-
termined by the farthest position at which the first key
411 is movable along the distal end of the guide rail 412,
and since the first key 411 is movable to the terminal
position of the distal end of the guide rail 412, the current
gear allows loading of an implant 100 (not shown) with
the maximum specification.

[0055] Referring to FIG. 24, when the ball 44623 is
pressed against the rightmost third groove 4471, the lim-
iting boss 4461 on the left side is lower than the limiting
boss 4461 on the right side, and the limiting boss 4461
ontherightside fails to block the first key 411 from moving
towards the distal end along the guide rail 412 (not
shown), and the limiting boss 4461 on the left side blocks
the first key 411 from moving towards the distal end along
the guide rail 412 (not shown), that is, when the first key
411 moves to a position in contact with the limiting boss
4461 on the left side, the core wire 300 (not shown) is at
the farthest position from the distal end of the conveying
cable 200 (not shown). An implant 100 (not shown) with
the mediate specification may be loaded at the current
gear.

[0056] In another embodiment, the limiting member
4462 includes a blind tube and a fourth elastic compo-
nent. The bottom of the blind tube is bulb-shaped. The
fourth elastic component is partially received in the blind
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tube, and one end of the fourth elastic component re-
ceived in the blind tube is connected to the bottom of the
blind tube, and the other end of the fourth elastic com-
ponent is connected to the fourth key 446.

[0057] By taking conveying of the implant 100 in the
conveying cable 200 as an example, the conveying proc-
ess includes the following steps: establishing a working
channel when the implant 100 is implanted through a
bronchoscope, specifically, inserting a bronchoscope
through the mouth or nose, and transmitting images de-
tected by the distal end of the bronchoscope to a monitor
for display after the bronchoscope is inserted into a body,
so that an operator guides the distal end of the broncho-
scope to enter a bronchus of a human lung; obtaining
specification parameters of an implant 100 to be implant-
ed by means of a medical imaging device and the estab-
lished working channel through existing measurement
techniques; inserting a conveying sheath of the conveyor
into the working channel of the bronchoscope, and guid-
ing the distal end of the conveying sheath to enter a target
area in the human body; selecting an appropriate implant
100 according to the measured specification parameters
of the implant 100, and sliding the fourth key 446 of the
conveying handle 400 to a gear matched with the spec-
ification parameters of the selected implant 100; inserting
the connector 120 of the implant 100 into the closing-in
steel bushing 210 of the conveying cable 200, and push-
ing the first key 411 of the conveying handle 400 until the
first key 411 cannot move, where upon the implant 100
is changed from a curled shape to a straight shape, so
that the loading of the implant 100 is completed; rotating
the knob 421 to lock the core wire 300 on the locking seat
422; inserting the loaded implant 100 into the conveying
sheath, pushing the conveying cable 200 so that the im-
plant 100 is conveyed to a specified position in the bron-
chus; rotating the knob 421 to unlock the core wire 300;
pushing the first key 411 until the first key 411 cannot
move anymore; when confirming to release the implant
100, pressing the second key 431 of the proximal end of
the conveying handle 400, and then pushing the first key
411 until the first key cannot move anymore so as to
complete the release of the implant 100; finally, sequen-
tially withdrawing the conveying cable 200 and the con-
veying sheath to complete the implantation of the implant
100; adjusting the bronchoscope to a proper position so
as to implant a next implant 100 according to the above
steps; and, after completing the implantation of all im-
plants 100, withdrawing the bronchoscope.

[0058] The various technical features of the above-
mentioned embodiments may be combined in any way,
and in any order, to simplify the description of embodi-
ment, not all possible combinations of the technical fea-
tures of the above-mentioned embodiments are de-
scribed, however, as long as there is no conflict between
these technical features, they should be considered to
be within the scope disclosure.

[0059] The embodiments described above represent
only a few embodiments, the description of which is spe-
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cific and detailed, but should not be construed to limit the
scope of the present disclosure. It can be noted that sev-
eral variations and modifications may be made by those
of ordinary skill in the art without departing from the spirit
of the present disclosure, which all fall within the scope
of the present disclosure.

Claims

1. Aconveyor for an implant having at least one cavity,
comprising: a conveying handle, a conveying cable
and a core wire, the conveying cable being a tubular
body, a proximal end of the core wire connected to
the conveying handle, and a distal end of the core
wire penetrating through a distal end of the convey-
ing cable from a proximal end of the conveying cable,
wherein a first control is provided on the conveying
handle, and when the implant is connected to the
distal end of the conveying cable, the first control
controls the distal end of the core wire to extend into
the implant to straighten the implant of a preset
shape, or the first control controls the core wire to
withdraw from the implant to restore the implant to
the preset shape.

2. The conveyor for an implant having at least one cav-
ity according to claim 1, wherein the first control com-
prises a first key and a guide rail, and the first key is
sleeved outside the guide rail and is slidable along
an axial direction of the guide rail, and the proximal
end of the core wire is connected to the first key.

3. The conveyor for an implant having at least one cav-
ity according to claim 2, wherein the portion of the
first key in contact with the guide rail is provided with
a ball member, and a plurality of first protrusions are
provided at intervals along an axial direction of the
guide rail on at least a surface of the guide rail in
contact with the first key, and the ball member co-
operates with the first protrusions to make a sound
when the first key slides along the guide rail.

4. The conveyor for an implant having at least one cav-
ity according to claim 1, wherein the conveying han-
dle is further provided with a second control, and the
core wire cannot move relative to the conveying ca-
ble in the conveying cable when the core wire is
locked by the second control; when the core wire is
unlocked by the second control, the core wire can
be controlled to move relative to the conveying cable
in the conveying cable through the first control.

5. The conveyor for animplant having at least one cav-
ity according to claim 4, wherein the second control
comprises a knob, alocking seatand a locking block,
the locking seat is an annular body having an open-
ing, the core wire extends through the locking seat,
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the locking block can extend into the locking seat
from the opening, and the knob is an annular body
and sleeved outside both the locking seat and the
locking block;

the knob comprises a first rotating area and a
second rotating area which are connected, an
inner diameter of the first rotating area is larger
than an inner diameter of the second rotating
area, and when the knob is rotated to make the
locking block contact with an inner wall of the
second rotating area, the locking block locks the
core wire on aninnerwall of the locking seat; and
when the knob is rotated so that one end of the
locking block which is far away from the core
wire corresponds to an inner wall of the first ro-
tating area, no interaction force exists between
the core wire and the locking seat.

The conveyor for an implant having at least one cav-
ity according to claim 1, wherein the conveying han-
dle is further provided with a third control, the distal
end of the core wire is always closer to the distal end
of the implant than the distal end of the conveying
cable when the third control is in a locked state and
the first control controls the core wire to move within
the implant; and when the third control is in an un-
locked state and the first control controls the core
wire to be completely extracted out from the implant,
the implant is released and in the preset shape.

The conveyor for an implant having at least one cav-
ity according to claim 6, wherein the third control
comprises a second key, a prying section and a first
elastic component, and one end of the prying section
abuts against the second key and the other end is
connected to one end of the first elastic component,
and the other end of the first elastic component is
fixed on an inner wall of the conveying handle, and
a prying fulcrum of the prying section is fixed on the
inner wall of the conveying handle;

when the second key is not pressed, the first
elasticcomponentisinacompression state, and
the end of the prying section connected to the
first elastic component blocks the first control
from controlling the core wire to move towards
the proximal end of the conveying handle under
an anti-compression effect of the first elastic
component; and

when the second key is pressed, the end of the
prying section connected to the first elastic com-
ponentis pried to further compress the first elas-
tic component so as to release the restriction of
the third control on the first control to control the
movement of the core wire towards the proximal
end of the conveying handle.
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The conveyor for an implant having at least one cav-
ity according to claim 1, wherein the conveying han-
dle is further provided with a fourth control and a
plurality of gears, the maximum distance that the dis-
tal end of the core wire is controlled by the first control
to pass out of the distal end of the conveying cable
is defined when the fourth control coordinates with
the gears.

The conveyor for an implant having at least one cav-
ity according to claim 8, wherein for each of the
gears, a second protrusion is correspondingly pro-
vided on an inner wall of the conveying handle, and
the fourth control comprises a third key, a clamping
block and a limiting block, and the clamping block is
provided with first grooves cooperating with the sec-
ond protrusions, and one side, opposite to the first
grooves, of the clamping block is provided with a
plurality of second grooves, and one side of the lim-
iting block is provided with third protrusions cooper-
ating with the second grooves, and the distal end of
the other side of the limiting block is provided with a
fourth protrusion, and the clamping block is connect-
ed to the limiting block through at least one second
elastic component;

when the third key is not pressed, the second
protrusions are clamped with the first grooves;
and

when the third key is pressed until the second
protrusions are extracted from the first grooves,
the second grooves of the clamping block are
clamped with the third protrusions of the limiting
block, and the clamping block and the limiting
block move along with the movement of the third
key.

The conveyor for an implant having at least one cav-
ity according to claim 8, wherein the fourth control
comprises a fourth key and a gear baseboard, and
the middle of the fourth key is fixed on the conveying
handle;

two ends of one side, opposite to the gear base-
board, of the fourth key are respectively provided
with a limiting boss, and one side, opposite to the
fourth key, of the gear baseboard is provided with at
least two third grooves, and the fourth key is con-
nected to the gear baseboard through a limiting
member cooperating with the third grooves; and
the fourth key limits a distance that the core wire is
controlled by the first control to pass out of the distal
end of the conveying cable by controlling the match-
ing of the limiting member with different third
grooves.

The conveyor for an implant having at least one cav-
ity according to claim 10, wherein the limiting mem-
bercomprises afixing tube, a third elastic component

10

15

20

25

30

35

40

45

50

55

1"

12.

20

and a ball, and one end of the fixing tube is fixed on
the fourth key and positioned between the two limit-
ing bosses, and the third elastic component is re-
ceived in the fixing tube, with one end connected to
the fourth key and the other end connected to the
ball; and the third elastic component is in a com-
pressed state, so that the ball is pressed against the
third grooves of the gear baseboard and partially re-
ceived in the fixing tube.

The conveyor for an implant having at least one cav-
ity according to claim 10, wherein the limiting mem-
ber comprises a blind tube and a fourth elastic com-
ponent, and the bottom of the blind tube is bulb-
shaped, and the fourth elastic component is partially
received in the blind tube, and one end of the fourth
elastic component received in the blind tube is con-
nected to the bottom of the blind tube, and the other
end is connected to the fourth key.
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